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ABSTRACT

Background: We report a case with pulmonary aspiration during surgery under epidural and spinal anesthesia with
sedation, whose pulmonary aspiration was suspected by decrease in transcutaneous oxygen tension (tcPO,). Case
Report: A 70 years old man received axillo-femoral bypass grafting and thrombendarterectomy of femoral artery
under epidural and spinal anesthesia. TcPO, and transcutaneous carbon dioxide tension (tcPCO,) were monitored
at his right chest. Percutaneous oxygen saturation (sPO,) was monitored at the right index finger. He was sedated
with midazolam and propofol. Two hours after start of anesthesia, tcPO, suddenly decreased without remarkable
change in SpO,. Arterial oxygen pressure (PaO,) decreased to 73 mmHg from 345 mmHg. Chest computed
tomography (CT) after surgery showed consolidation mainly in the right lung, which suggested pulmonary
aspiration. Conclusions: TcPO, was better than SpO, to detect decrease in PaO, by pulmonary aspiration during

surgery under epidural and spinal anesthesia with sedation.
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INTRODUCTION

The systematic review of pulmonary aspiration during
procedural sedation showed few occurrences with full
recovery except for gastrointestinal endoscopy.!
Decrease in arterial oxygen pressure (PaO,) is important
to suspect pulmonary aspiration during sedation.
However, it is usually difficult to monitor PaO,
continuously during sedation. Therefore, percutaneous
oxygen saturation (SpO,) is ordinally used. The
transcutaneous oxygen tension (tcPO,) monitoring is a
non-invasive  continuous  assessment of arterial
oxygenation. Heating skin causes local vasodilation and
increases cutaneous capillary blood flow. Then, the
oxygen tension at the skin increases to a level similar to
Pa0,.! We have already shown that tcPO, measured
with the electrode on the chest well correlated well with
PaO, during general anesthesia.’! We report a case with
pulmonary aspiration during surgery under epidural and
spinal anesthesia with sedation, whose pulmonary
aspiration was detected by decrease in tcPO,.

CASE REPORT

A 70 years old man with weight 63 kg and height 162 cm
was scheduled for axillo-femoral (AP) bypass grafting
and thrombendarterectomy of femoral artery for stenosis
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of anastomosis of femoro-popliteal (FP) bypass. He had
intermittent claudication of his left leg and received FP
bypass for occlusion of bilateral superficial femoral
artery 5 years ago. Three years and 3 months later, he
had intermittent claudication again, and stenosis of left
anastomosis of FP bypass was observed. One year later,
he received coronary arterial bypass grafting for unstable
angina pectoris and remove and regrafting of stenosis of
FP bypass. Nine months later, he was scheduled for re-
AP bypass and thrombendarterectomy of femoral artery.
He had diabetes mellitus using insulin, bronchial asthma,
angina pectoris, and hyperlipidemia. Preoperative
examination showed HbAL1C 7.8%, forced expiratory
volume (FEV)1.0% 63% and asynergy in middle left
ventricle and posterior wall in echocardiogram. No other
abnormality was found.

He received no premedication. An epidural catheter was
inserted at T12/L1 intervertebral space with median
approach in the right lateral position. A catheter was
inserted 5¢cm ahead. Then spinal anesthesia was done at
L4/5 intervertebral space with median approach using
hyperbaric tetracaine 13 mg. Anesthesia level was Th8
by the cold test. Transcutaneous oxygen (tcPO,) and
carbon dioxide (tcPCO,) were monitored at his right
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chest using TCM4™ (Radiometer, Copenhagen,
Denmark). Percutaneous oxygen saturation (sPO;) was
monitored at the right index finger. An arterial catheter
was inserted into the left radial artery to measure blood
pressure and analyze blood gas. Under oxygen 6 L/min
by a face mask, he was sedated with midazolam 1mg and
propofol 2 mg/kg/h. An epidural infusion was started at
0.2% ropivacaine 5 mL/h with fentanyl 15 pg/h. Two
hours after start of anesthesia, tcPO, suddenly decreased
without remarkable change in SpO, (Fig.1). Arterial
oxygen pressure (Pa0O,) decreased to 73 mmHg from 345
mmHg. Then, propofol was stopped. Chest computed
tomography (CT) after surgery showed consolidation
mainly in the right lung (Fig.2). He was admitted into the
high care unit. Hydrocortisone, cefazolin and
clindamycin were administered. Twenty hours after
surgery, cricothyrotomy was performed to suction
sputum and it was removed 20 hours later. He was
discharged from high care unit to the ward 42 hours after
surgery (Fig.3).
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Fig. 1. Anesthesia record BIS, Bispectral index; SpO,,
percutaneous oxygen saturation; PaO,, arterial
oxygen pressure; PaCO,, arterial carbon dioxide
pressure; tcPO,, transcutaneous oxygen tension;
tcPCO,, transcutaneous carbon dioxide tension.
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Fig. 2. Chest computed tomography after surgery Air
space consolidation was observed, especially in the
right lung.
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Fig. 3. Postoperative course in the high care unit
HCU, high care unit.
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DISCUSSION
In this case, we measured intermittent PaO, and PaCO,,
and continuous SpO,, tcPO,, and tcPCO,. In these
monitors, tcPO, decreased first, and SpO, and tcPCO,
did not change significantly. Then we confirmed
decreased PaO..

An animal study showed that a minimum of 0.8 mL/kg of
gastric acid with a pH < 2.5 was required to produce lung
changes consistent with aspiration.! Our case was
sedated and there were no cough and movement and
SpO, did not change when tcPO, decreased, therefore,
we might not be able to detect aspiration during surgery
if we did not monitor tcPO,.

TcPO, was reported to correlate well with PaO, during
anesthesia.® The regression slope of 0.85 and correlation
coefficient 0.92 between tcPO, and Pa0,.®! In a case
report, during cardiac arrest and resuscitation, once the
patient was resuscitated tcPO, closely followed PaO,."?
However, Stosseck et al. showed that tcPO, tend to be
lower than PaO, about 15%® because of oxygen
consumption by the skin.® In our case, difference
between tcPO, and PaO, were large when PaO, were
higher than 300 mmHg, but both were very close when
PaO, were less than 100 mmHg. This is consistent with
the report by Hutchison et al. that in the patients with
chronic respiratory disease, measurement of tcPO, can
estimate PaO, in the range 50 to 100 mmHg."*!

During hypotensive anesthesia, supraclavicular tcPO,
could give accurate values, while forearm tcPO, was the
least sensitive."” This case did not have hypotension,
and we put the electrode of tcPO, on the chest because
we previously showed the chest was better to correlate
with PaO, than the arm.®! There was a significant
correlation between change in mean arterial pressure and
change in tcPO, after ephedrine administration.™” In this
case, we did not administer any vasoactives and blood
pressure did not change significantly, therefore, decrease
in tcPO, was not due to changes in metabolism and
hemodynamics.

During stable respiration, tcPO, correlated well with
PaO,. However, when PaO, changes rapidly tcPO, could
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not correlate with PaO,. A lag time was more than 5
minutes for tcPO, to follow sudden changes in
oxygenation.™? However, change in tcPO, occurred more
rapidly than that in SpO,; median times for change in
tcPO, of 120 seconds and SpO, of 174 seconds,**! while
Van Wetringen et al. showed that the response time of
tcPO, was about 2 minutes longer than SpO,.! The
changes in SpO, were smaller than those in tcPO, in our
case. This is the same as in patients undergoing
bronchoscopy who are receiving oxygen.™* Thus, tcPO,
is better than SpO, to detect sudden change of PaO,.

Continuous monitoring makes tcPO, possible to detect
acute changes, but not tcPCO,.*® During early phase of
hypoventilation or hyperventilation, PaCO, and tcPCO,
will not correlate well.?? During air embolism, tcPO,
decrease earlier than end-tidal carbon dioxide tension
(PerCO,), but increase in tcPCO, was slower than
PerCO,. In this case, we did not measure PgrCO,
because patient was not intubated. TcPCO, and PaCO,
did not change significantly, when tcPO, and PaO,
decreased. Therefore, tcPO, was the most useful to detect
decrease in PaO,.

In conclusion, tcPO, was better than SpO, to detect
decrease in PaO, by pulmonary aspiration during surgery
under epidural and spinal anesthesia with sedation.

REFERENCES
1. Green SM, mason KP, Krauss BS. Pulmonary
aspiration  during  procedural  sedation: a

complehensive systematic review. Br J Anaesth,
2017; 118: 344-354.

2. Kimmich HP. Transcutaneous monitoring of blood
gases. Biotelemetry, 1977; 4: 46-47.

3. Nishiyama T, Nakamura S, Yamashita K.
Comparison of the transcutaneous oxygen and
carbon dioxide tension in different electrode
locations during general anaesthesia. Eur J
Anaesthesiol, 2006; 23: 1049-1054.

4. Raidoo DM, Rocke DA, Brock-Utne JG, Marszalek
A, Engelbrecht HE. Critical volume for pulmonary
acid aspiration: reappraisal in a primate model. Br J
Anaesth, 1990; 65: 248-250.

5. Tremper KK. Transcutaneous oxygen monitoring
during anesthesia. Anaesthesia, 1982; 37: 222-223.

6. Riefkohl R, Cox EB, Kosanin R, Beder AH.
Evaluation of transcutaneous oxygen tension
monitoring during cosmetic surgery. Aesth Plast
Surg, 1987; 11: 117-120.

7. Nichter LS, Bryant CA, Tremper KK, Wilson SE.
Continuous transcutaneous o0xygen monitoring
during an intraoperative cardiac arrest. Resuscitation,
1983; 10: 213-218.

8. Stosseck K, Huch R, Huch A, Lubbers DW, Frey R.
Transcutaneous measurement of arterial oxygen
partial pressure during anaesthesia with prolonged
artificial ventilation. Resuscitation, 1974; 3: 91-94.

www.ejbps.com | Vol 11, Issue 6, 2024. |

9.

11.

12.

16.

European Journal of Biomedical and Pharmaceutical Sciences

Hutchison DCS, Rocca G, Honeybourne D.
Estimation of arterial oxygen tension in adult
subjects using a transcutaneous electrode. Thorax,
1981; 36: 473-477.

. Mikatti NE. Arterial and transcutaneous oxygen

tension measurement during hypotensive anaesthesia.

Ann R Coll Surg Engl, 1982; 64: 328-330.

Odoom JA, Sih IL, Bovill JG, van der Broek B,

Oosting J. Influence of extradural blockade and

ephedrine on transcutaneous oxygen tension. Br J

Anaesth, 1986; 58: 1135-1140.

Anderson JA, Clark PJ, Kafer ER. Use of

capnography and transcutaneous oxygen monitoring

during outpatient general anesthesia for oral surgery.

J Oral Maxillofac Surg, 1987; 45: 3-10.

. Evans EN, Ganeshalingam K, Ebden P. Changes in
oxygen saturation and transcutaneous carbon dioxide
and oxygen levels in patients undergoing fibreoptic
bronchoscopy. Resp Med, 1998; 92: 739-742.

. Van Wetringen W, Goos TG, van Essen T,
Ellenberger Ch, Hayoz J, de Jonge RCJ, Reiss IKM,
Schumacher OM. Novel transcutaneous sensor
combining optical tcPO2 and electrochemical
tcPCO2 monitoring with reflectance pulse oximetry.
Med Biol Eng Comput, 2020; 58: 239-241.

. Schachter EN, Rafferty TD, Knight K, Yocher R,

Mentelos R, Giambalvo L, Firestone L, Barash PG.

Transcutaneous oxygen and carbon dioxide

monitoring. Use in adult surgical patients in an

intensive care unit. Arch Surg, 1981; 116:

1193-1196.

Glenski JA, Cucchiara RF. Transcutaneous O2 and

CO2 monitoring of neurosurgical patients: Detection

of air embolism. Anesthesiology, 1986; 64: 546-550.

ISO 9001:2015 Certified Journal | 3



